FREE   EXPANSION    OF   GASES
issuing stream can experience no further fluctuations in temperature except by the agency depending on the third cause.
That the third cause may produce very considerable effects is obvious, when we think how great the variations of temperature must be to which the surface of the solid materials in the neighborhood of the plug on the high-pressure side are subjected during the sudden changes of pressure, and that the heat consequently taken in or emitted by these bodies may influence the issuing stream perceptibly for a quarter or a half hour after the changes of pressure from which it originated have ceased, is quite intelligible on account of the slowness of conduction of heat through the wood and metals, when wo take into account the actual dimensions of the parts of the apparatus round the plug. It is not easy, however, to explain all the fluctuations of temperature which have been observed after tho pressurehad become constant in the different cases. Those shown in the first set of diagrams are just such as might bo expected from the alternate heating and cooling which tho solids must have experienced at their surfaces on tho high - pressure side, and which must be conducted through so as to affect tho issuing stream after a considerable time; but tho great elevations of temperature shown in the second sot of diagrams, which correspond to cases when the pressure was temporarily or permanently diminished, are not, so far as we seo, explained by tho causes we have mentioned, and the circumstances of those cases require further examination.
When we had thus examined the causes of tho fluctuations of temperature in the issuing air, the precautions to prevent their injurious effect upon the accuracy of the determinations of tho cooling effect in tho passage of air through tho porous plug bo-came evident. These were simply to render the action of tho pump as uniform, as possible, and to commence tho record of observations only after one hour and a half or two hours had elapsed from the starting of the pump. The system then adopted was to observe the thermometers in the bath and. stream of air, and the pressure-gauge every two minutes or minute and a half ; the means of which observations are recorded in the columns of the tables. In some instances the air, previous to passing into the pump, was transmitted through a cylinder which had been filled with quick-lime. But since by previous use its power of absorbing water had been considor-
80t open for a length of time,         /
